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Adding Battleships to
Our Navy Is a Task
of Magnitude — About
Three Years Is Required
After Act of Congress
Authorizing New Ves-
sel to Construct It.

be

he shortened

The Building of the
Ship Is Under Inspec-
tion of Naval Officers
and Uncle Sam Must
Approve Each Step.
Various Stages of the
Wark. ;
66 ATTLESHIPS ecannot
bouzht like hardware at a
' department Istuira.“ said
Chief Naval Constructor Tn
W. Taylnr, I". S X. “It now takezs about
three wvears to hbuild one, but this pe-
riod m by adopting
etandard plans, making the inspection
Jess exactine and disrezarding the ex-
pense of rushing econtracts for
terial and the cos: of skilled labor for

ma-

extra shifts of workmen.

“The ndoption of standard plans has
been tried twice since the beginning
of t new neavy gl has not proved
ematisfactory. Such a system is attract-
fve. It would give a fteer of homoge-
neoy= vessels, and Congress wonld
‘know each year exactly what was
meant by battleship=; the varde would

procduction,
a2

adjust resources 1o their
and there would i
paring new plans or on the p_.xr" of the
builders in making their hids

*The difficulty
there would

he mo o« in pre-

encvounter«d s that

he no wrress an ship de-

slgning. which wy be a1l right Tor
us if we happened to adopt the best
type and other nations w agree
nOT 10 iMproYe n it Sinee they are

alwavs adding something—size,
hetter armor or heavier gun=—we have
and, if po=sii

latest =

to mect ble, exee! their

A= an instance of that de-
that
Pennsylvania could sucesssfully engage

ten ship= of the Oregon class,

velopment, i1t I8 =gl

the new

il s=pecifications
of ships added to

he present
re and im-
the need of

1%t tarpedo attack.
crui~er would also re-
time for o« struction,
type neve 3 mpted in
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Tar, Kze1 Or THE BATTLE.SHIP HAS BeeN LAID; AND
The MIDSHIP TRAMES AND DRCK BRAMSHAVE BEEN SET ST

‘Tae, HoLt Js NEARLY COrT-

PLETED, THIS Is LAUNCHINGDAY

thi=s country. The construction is
lighter, hut model with lines for
speed would have to bhe found and test-
e, the engine room space would have
1o be great and the problem for the
designers’ of the engines would be
very complex.

“It takes some davs 1o put up a
shack, months to build a house and
yvears to erect a mammoth skysecraper,
and the skiff, the destroyver and the
dreadnaught bear to one another about
the same ratio as the buildings.

“In a ship like the Pennsylvania
ahout 14,000 tons of crude steel have
to he converted into angles and plates
or other forms and fashioned into keel,
frames, beams, sideplates, bulkheads,
turrets and magazines. In this work
over three million bolts must be driven
and riveted; miles of electric wiring
and miles of piping must bhe emplaced.
About the same system of ventilating,
heating and lighting as that -required
for a thirty-story skyscraper must be
instulled—only every inch of space
must be economized.

“The best answer I know to hostile
comments on the long time required to
build a dreadnaught is found in the
story of how one is built, always ré-
membering that in case ¢ need the
time can be shortened by adopting the
best nvailable plans that we have,
lesseninz the strictness of inspection
and disregarding the question of ex-
pense.”

]
*® *

It seems a simple enough thing
build a battleship when one has plang
and specificntions eovering all the de-
1ail=. All ane has to do is to lay down
a great keel something over six hun-
fect long: erect a stem at one
end and a sternport at the other, set
up the keel cross frames (in
wooden ships called ribe) hent to cor-
respond with the proposed model; con-
transverse bulkheads; put ons
g over the outside of the
frame=s and another on the inside; in-
sert deck beams at the proper places,
and hang the rudider: then the hull
will be neariv complete,

To finish, one needs only to add about
five thousand tons of defensive armor,
barbettes and turrets: install boilers
and engines, ventilating, heating and
dralnage svetems; an electric plant for
hting and other purposes: provide
eating, sleeping and living quarters for
A4 thousand or so men: and to furnish
HAVer: thousand miscellancous mineor
things Meantime, without trouble to
ihe builder, the Navy Department has
heen preparing guns. torpedoes, projec-
tiles, munitions. stores and gear to put
sboard before the ship goes into com-
mission

To the experienced huilder this is
really not so complicated as it seems:
for he knows how to ‘kle each one
of the severnl propositions: where and
how 1o secure the required materiais,
and to what subhcontractors to go for
the partz which he must furnish from
outside his own vard., But sorme time
after Congress actg must elapse before
he is ready to begin constructive work.
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Battleships, or the hig fellows which
are expected 1o =mash down all oppo-
sition and all attacks, and
hattle crulsers take the longest time to
build, and the detailed story of how
one i=s constructed is the answer to the

1o resist

o

question why the period from authori-
zation to commission consumes many
months. °

The Navy Department usually has a
quite clear idea of the desizn of the
vessel It recommends to Congress, and
if Congre authorizes ships of that
tvpe the naval constructors promptly
submit sketches to the gencral hoard
af the navy, amnd on it8 recommenda-
tion the Secretary determines which
plan shail be adopted. The naval de-
signers work out detailed plans and
specification in the

madels tried out
test tank prove the lines, and ecaleula-
tions are made of weights and dis-
placement. Thisg usually takes about
eight months, and then builders are in-
vited to submit propo=als for the con-
struction.

The buitder requires at least a maonth
and must expend from $50.000 1o $7
000 in order to prepare his bids intel
ligently. The designers and draftsmen
make the heating, electrical and sani-
tary layvour, and they must plan to put
the maximuom amount of power and
accommodation into the minimum of
space,

They ohtain tentative hids for mate-

riale, boilers and engines. and must
maks approximations of the cost of
labor and their chances of se ing a
sufficient =supp of skilled artisans to

caomplete the vessel within the contract
time. They must alsp consider the rates
of money and how mueh of their capi-
tal will be involved in the operation.

*
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While the hidding 18 competitive, the
award is not nTade necessarily to the
lowest bidder, but to the one who
promises the best regult for the navy
under the moaost faverahie conditions,
From the diate of authorization to the
awarding of the contract varies from
b to fourteen months=. In event of
r or similar emergency most of this
Time ms he saved by adopting the
most satisf ¥ of plins which
the depa-tm and imducing the
builiers to b the new ships vnder

that

suaraniees from the department
they will Le properly pzid. A shorter
way, well within the government's

e SHIP 15 PLACED BN COMMIS-
SION:HER CREW AT QUARTERE,
AND OFFICRLRS AT SALUTE Ad
Thap Colors ArPHANLED Up

=
THE, BATTLESHIP COMPLETED, ACCEP

L

power, is to commandesr or take over exizte throuzh rush of

the private vards  That would save orders, this delay may be very serlous
time, hut greatly increase the cost, *

But in the ofdinary rourse of events, » X
A% s00n as the contract is signed by the
Seeretary of the Navy, the builder be- The mold loft In a

gins by putting his yard in order for. place where they

llr!\r: specifle work, making contracts . parts of the ship. It

v materinl, securing the necessary

labor and adding any especial machin-
ery required for the operation.

The builder's first coniracts are with
the great steel plants for plates and
shapes and angles and other bars of
s#tee]l of which the hull is to he bhuilt,
Here is o source of considerable del
for deliveries must he made in order,
eonvenient to the builder, and, execept
in times of great ,etress, the govern-
ment, which has not a preferential call
upon the capacity of the mills, must
awnit {ts turn. If there {8 0 gre e-
mand upon the mills, such as now

large romn with
on which expert
full the
plans which,
scale, For

lines for the cur
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terns in wond
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They first

size
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make the templates, as

these wooden® patterns are called, for
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3 down
the frames
From

pat-
be
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war the how and the stern, and from them

dhe castings for the stem and the stern
are made. Templates are also made
for the frames, and the aim is to have
them, or some of them. ready [for the
first deliveries of the angle iron and
plates. Iu building a large battleship
the moldroom force consists of about
forty men, and their work., accurately
dane, greatly facilitates the whole cper-
ation.

When ready, the templates and the
steel angles are taken to a convenient
ship-fitting room, where the fromes are
huilt to correspond with the templates
in every detai The angles are made
the right shape on a bending slab,
which is simply a steel floor with rows
of holes, like a cribbage boar into
which iron pegs. called dogs, can be
placed where wanted.

The angle irons, after being brought
to a white heat, are bent by means of

| |To2 Guns Anr. PUT IN PLACE.
i | |AvD THE TorRRETS ARE THEN

COMPLETED

hand bars, although some plants are
using hydrauliec or other power, around
these dogs until they correspond ex-
actly with the templates. The plates
for the frames are cut into shape by
great shears, following the template
with almost the same ease that a tallor
cuts cloth for a pair of trousers after
a paper pattern.

-
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The angles and plates are assembled
and riveted together into the great
frames ready for the traveling crane
to come along and carry them to the
proper plice on the ship's body. Some
of these frames are ninety feet across
and fifty feet deep. When all the
frames are in position on the keel the
outline of the hull is distinguishable,

The bulkheads, which divide the ship
into various watertight compartments,
are built up in the same manner, and
the plates (not armor) for the botitoms
and sides are also cut after templates
made in the molding room, each being
cut to fit its particular place.

The number of ships which, can be
huilt in a*yard is limited by the num-
ber of “ways" It can accommodate.
They consist of rows of heavy wooden
beams laid from near the water's edge
to a point distant the length of the
ship. These beams are called cross-
capping because they are placed across
the line of the proposed keel; they rest
upon & very firm foundation usually
made by sinking spiles to bedrock.
Along the center line is placed a row
of carefully adjusted stocks on which
to place the plates which, when riveted
togetiner, will form the Keel,

From the time the contract is award-
ed up to the laying of the keel is or-
dinarily aboul four months. As the
templates are not preserved, the work
in the molding room would have to be
repeated. -

The keel plates having been riveted
together to form the long keel, the
frames are hrought from the ship fit-
ting rooms and bolted about four feet
apart across the keel ready for the riv-

eting, which is now begun to bulld
them fast to the keel.

The side and bottom plates are cut
by shears to the exact slze necossary,
and most of them rolled into the shape
required to fit the curve of the boat.
This is done by resting the plate upon
two heavy parallel rollers, while a
third is forced down upon the plate.
The rollers are revolved, and by reg-
ulating the presaure of the upper onse
the plate is given the desired curve.

The plates vary greatly in size, but
some are twentyv-five feet long and ten
feet wide, from 3 to 1'% inches thick
and weigh 6,000 pounds aptece. Their
edges are run under heavy machinery
which punches out clean holes for the
rivets which fasten them in place on
the sides or the bottom of the ship.

Ar soon as the frages have baan
completely riveted in place the aids
plates are brought to thelr positiona

in rows, called strakes, and after ba-
ing bolted in place are riveted fast in
their po=ition—being bullt inte the
ship.

All battleships are huilt with doubls
bottoms: the inner being several fest
from the outer:; but how this space in
builder will dis-

treated no orthodox
cloge, Son® of it Is utilized for carry-
ing o0il fuel! and various devices ara

placed therein to make the hull proof

against torpedoes. Ag long as the in-
ner shell remaina intact the ship can-
not =ink through injury to the outer
hull from colliston or explosion,

In the same manner that the framens
are axsembled and riveted together, the

bulkheads which divide the ship into
compartments are assembled and then
huilt into their place in the ship By

this time the hull has taken shaps, al-
though it is not yet ready for launche
ing.

-
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When the inner bottom Is In place
the firerooms and the enormous bollers
with their fire hoxes are put in place
and secured. At this tlme the barbetts
and the diagonal armor are usually set
up. The barbettes, which are made of
armor steel, g0 tempered that only the
hardest tools will touch ir, are really
hollow cylinders running from the pro-
tective deck at the waterline level to a
helght a few feet above the upper deck.
The balanced turrets revolve within
the barbette, which protects their gear;
and ammunition for the guns is passed
up from the ammunition room at the
base of the barbette,

The diagonal armor runs from the
extremes of the side armor belt to-
ward the center line of the ship; and
all the armor, when In place, forms a
steel fortress impenetrable to all but
the mos=t powerful projectiles and a
protection to the vitals, l.e, the engine
rooms and magazines of the ships.

When all this work is done the ship,
which is now about half completed, is
ready for the launching. and about
fourteen months have elapsed from the
time her keel was laid.

As soon as she has gone overboard
and been tied up at her berth the work
continues. If the construction has been
well timed and done according to co:-
tract, the engines are ready and their
installation iz begun at once. Tha
decks are lald, and the work of piping,
ventilating and wiring is carried on as
rapidly as possible. At this time about
1,200 artisans are usually engaged on
the multifarious details of completion.

The government provides the armor,
but the hullder must put it in place. As
it is impossible to bend these plates,
which weigh perhaps 80,000 pounds &
wood fllling is cut to exactly fit the
sides of the ship and so adjusted and
trimmed that the surface of the armor
is left even throughout. Tn some of tha
latest ships cement backing has been
substituted for wood.

Meantime the department furnishesa
and puts in place guns., torpedo tubes
and the rest of her armament. As many
men as can work to advantage are en-
gaged In doing the thousand detailn
which have not been mentioned, and at
last, when the ship is about 395 per cemt
completed, she has her trial trips.

*
* ¥

Tt is practically certain that she will
be successful; for from the day the
first stroke i= taken nothing is left to
chance. The design was the result of
long study and based upon well estab-
iished principles; the engines were the
result of careful calculation, and their
designs had to pass the approval of
the bureau of steam engineering. The
builder, who is under bond in a heavy
penaity to complete the ship, could net
have received the coniract unless he

had proved his capacity and fitneas. Ha
always employs the bext englineers,
foremen and artisans he can find, and
spares no pains to make the last war
machine the beat—Jjust a little better
than the one before,

1t is =maid that the president of ths
Union iron works of Sun Francisco in-

formed his directors that they might
expect no direct profits from the first
battleship contract: for cost what it
would, he would turn out a perfect

ship. The result was the Oregon.

Besides the care taken by the bulld-
er, the work upon the ship, including
the engines. is under rtegular and
steady inspection by mnaval officers
and constructors, whose certificates of
approval must be obtained before the
contractor can receive his payments,

If evervthing goes right on the trial
trip the vessel is delivered about thres
vears after authorization, by the build-
er and accepted Ly the Navy Depart-
ment, which directs payment to be
made according to contract.

Meantime the bureau of navigation
will have detailed officers and crew -
1.000 to 1,200 in number. They go
ahoard;: the crew is called to quarters
the captain reads the order detaliing
him to the command; the colors are run
up and the ship, about three years
after the act of Congress authorizing
its construction., is in commission, an
integral part of the United States
Navy.

Reconstz_‘ucts Fossils a Hundred Million Years Old for the Government

| ISS FRANCES WIESER, as a Paleontologic Draftsman in
! the United States Geological Survey, Is Doing Unique Work.

|
|
Much of Her Drawing Is Done Under a Microscope — Accuracy Is |
|

Essential—Her Work With Dr. Walcott—Investigations of the Sti-

. entists in Pictured Form—Specimens for Museums.
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Today
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treaty of foss | 1w le and plants;
and M cEeT BN r wourk presents
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solentizt pictured form. Her work
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Wieser was
Tearned
chitdhood,

wudd how

She

i

riy

of

the late Louis Wieser, a portrait
paint who, pgraduating in his art
in Munich, vame as & Young man 1o
this country, whivh offered a wider Held
fur the exercize of his talent. He
painted many portraits, many of them
in the public buildings
sountry, including the

#at Washington,
The daughler 9i's denced talent,

and when she s ourite @ YOULK Wormn-

the suggestion of a friend, she
td for % i the goverument
service Bhe was tried and given a

position in the division of illustrations
of the United States geologleal survey.
She has never changed her post, and
during her Hfteen years, more or less,
of mervice she hax mmade thousands of
drawings fur this bureau.

Miss Wieser's work 18 mainly done In
freehand, and every medium (s em-
ployed— pencil, pen, brugh—in the ma-
nipulation of bluck and white and col-

Gars, Much of it is sccomplished u
der the wleroscope, w8 many of the
fossil specimens must be enlarged to

be properly inspected. She has also
frequenily to make a perfect repre-
sentation of an imperfect specimen, re-
quiring accurate scientific knowledge of
her subject,

She 18 modeat regarding bher work,
and it is difficult 1o persuade her to
1alk of what she has done. If. how-
ever, one profess an interest in how
she gets somne broken little prehistoric
creature together she is all animation
and will pick up the fragmenis of rock
and point out exactly what part is lack-
1o0g in cagh to make it complele; and

then she will assemble the wvarious
parts of the ross for the keen on-
looker until =i hays reconstructed a
perfectly complete 10331l form.

*
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I1f one profess a doubt about some
samail stone curlicue having actually
been a living, breathing animal ffty
million or more years ago, she will

produce the petrified skeleton of a very
ancient ho hoe crablike animal—
the tribolite—and, =howing the polnts

of resemblance, =he will demonstrate
the development from that far-distant
day 1o this. Agasin, a fossil fern, so
tiny that one secs it only as a pin-
point, is pliaced under the microscope:
then she draws rapldiy and artistically
ning little ancestral  bracken,
s =mall back closely covered
wilh seed pods,
Une of the prominent government

seientists, under whom Miss Wiefer has
done much of her later work, said re-
vently: “One of the functionz of the
egevlogical survey and the National Mn-
seum 8 to Allustrate for the benefit of
the general public, and especially for
the thousands of collectors and stu-
dents of ancient life, the many speci-
mens of fossils which are preserved In
the government collection. These
specimens are Trequently of such a na-
ture that it requires an expert with a
detailed knowledge of their anatomy to
make (liustrations of them which can
be recognized.
k¥

“Miss Wieser lm: spent many vears
in the study of fossils, especially in the
study of the oldest animal and plant re-
mains, and has becoma so expert in 'her

scientific knowledge that she can sort
out those characteristic of the various

F

MISS FRANCES WIESER.

i ke 5 kiens
rock formations and bring out their
salient features in the illustrations
necessary for their recognition,

il

(I’Imln‘ by Clinedinst.)

“Fossils are frequent

hard rock which

without completely ruining the speci--

cannot

1y covered with

be removed

men. To the uninitiated eye this accu-
mulation of foreign material would
seem Lo be part of the spécimen, and
would appear in the picture if made by
one jess skilled. It takes the greatest
skill and care to eliminate all such
blemishes, and Miss Wieser's expert
knowledge makes her work absolutely
reliable,

“Another difficult thing in the illus-
tration of fossils is the restoration of
parts which are missing. For example,
in the extinct tribolites, which are the
far-distant ancestors of the modern
crabs and lobsters, entire specimens
are seldom found, and it is only by re-
assembling all the parts of individuals
as they occur in fragments in the rock
that a drawing showlng the animal as
it existed in nature can be secured.

“In her work in the survey for many
yvears, when she has illustrated the
monographs of Charles D. Walcott,
formerly director of the United States
geological survey, now secretary of the
Smithsonian Institution, Miss Wieser's
studies have been of the most ancient
fossil forms known, and they have re-
quired the utmost skill in proper il-
lustration, because the specimens have
been so alterad in fossilization and in
the great changes which the rocks
have undergone since that time.

»
® &

“Most of her work, especially of
late, has been upon fossils of Cambrian
forms, which include the oldest known
shells in the world. The word Cambri-
an is the geologic name for this very
ancient formation because the rocks
were fitst studied i Wales. The re-
searches of Dr. Walcott have =hown
them to exist in many parts of the
North American continent and to con-
tain abundant animal life now pre-
served in stone. Miss Wieser was
found to be adapted to drawing the
atructure of these very obscure forma
and this led to her selection by Dr.
Walcott to illustrate his several large
monographs upon them. Tha result of
Idr. Waleott's studies, with Miss Wies-
er'as {llustrations, is that the North
American continent is now better
known for Its Cambrian. strata and
fossils than is the type area itself in
Wales"

Miss Wieser is justly proud of her
share in Dr. Walcott's great work on
'ambrian Brachiopoda, known as Mon-
ograph 51, in the publications of the
geological survey. This great volume
contains several ‘thousand drawinzs by
this artist, many of them reconstructed
hy her skill from the broken parts to
the perfectly whole specimens. Dr.

Tt o ;

Walrolt gave Miss Wieser full ecredit
for her work by placing her name on
the title page us illustrator. She also
won her meed of praise from the Geo-
logical Magazine of England, which, in
its extended review of the work, gave
the artist credit in the following
waords:

“i’pnsidering the nature
mains, and the magnification so fre-
quently required, the excellent plates
are deserving of spercial commendation.
Tr. Walcott says: 'The drawings have
been prepared mainly by Miss Frances
Wieser of the United States geological
survey. The plates are the evidence of
her faithful work.” They are; it is not
only good work, but a magnificent
task. There are more than a hundred
plates, anid the number of separate fig-
ures must run inte several thousands,
figures full of fine detail. all very ca
fully executed. Nothing more beauti-
fui has been placed before the student
of Cambrian Brachionoda; perhaps if
we said of any Brachiopoda it would
not be incorrect. We can congratulate

of the re-

Dr. Walcott on the completion of a
magnificent task nost worthily exe-
cuted. It is another monument to his

great abilities.”
*
*® *

In recognition of her careful and
artistic waork, so valuable an adjunct
to the work of the investigator, one
scientist has named some of his new
specimens in honor of the woman who
has presented their beauties (o the
world. They are early specimens of
Bryozoa of the Balkan provinces, and

they now answer to the suphonious
title of Sceptropora Francisca. Two
other government officials have com-
memorated her neme in the very

microscopic form, Cythere Francisca.

Miss Wieser's work has also covered
the illustration of fossil plants which
have been found among the strata of
this and other countries. She has mag-
nifled some of these specimens, many
of them invisible to the :eyve, to many
times their own size, bringing out
their beauties in full detail. Of her
work in this direction, one of the sci-
entists remarked that she was one of
the best fossil plant artists in the serv-
ice, bringing out of the rocky matrix
that which it was desirable to empha-
size.

»Miss Wieser has also the ability of
combining the artistic gquality with the
technically .. correct.”. .he . said. - "'She
knows just how far one¢ may be sub-
jected to the other, so that her illus-
trations are usually artistic products

48 well as being strictly accurate.”

Miss Wieser's interest in the science
in which she is a valuable aid does not
stop at the door of her studio. Through
her art work she has developed a keen
interest in the study of geology and
paleontology, Ehe reads much and
studies exhibited specimens at every
opportunity, finding recreation in th«
exercise. I never weary.,” she says=,
“of reading again and again the ser-
mons which, verily, the stones have Lo
Eive us"

War’s Amenities.

Of. E. M. HOUSE was talking about
Eudrope in war time.

“They're telling a wartime story in
London now,” he =aid. “It's a story
about an individual in flashy dress, who
stoodd on a crowded corner in  the
Strand for such a long time that a
policeman finally got suspicious.

“*Wot are you waitin® around
for? he asked.

**Waitin' for a bus,” the man replied,
with dignity.

**Garn!’ said the policeman. *‘More'n
twenty buses 'as gone by =ince you've
been waitin' "ere.’

**I know," said the man, with a wink,
‘but not the one with the pretty con-
ductor vn, me boy.""”

A Mistake.

‘ere

SENATOR was talking about pre-
paredness and armor plate.
“The armor plate people,” he saud,

“have threatened that if the govern-
ment establishes a national armor plate
plant they will shut up their own

plants.

“They who think that this threat
traps the government are in error. The
government is no more trapped than
Lush was.

“Lush, the well known clubman, was
on the way home from the club at 3
or 4 o'clock in the morning. There were
no cabs about, =0 poor Lush had to
walk. He walked. of course, zigzag.
It was very dark. After a time he
came to a ireebox, and he took hoid
of it and rested.

“It was one of those treeboxes made
of upright iron bars. Lush, leeling
the bars with both hands, made his way
round it. Bars—endless iron bars. He
groaned.

“*Darn it!" he said, .sinking -dewn en
the pavement with his back to the bars
and preparing to go to sleep. ‘Darn it
—arresied again.' " ]



